50,000 New Cases of Primary Hyperparathyroidism are 
Diagnosed Every Year in the US 

Parathyroidectomy Treatment is Safe & Effective 

Left Untreated Primary Hyperparathyroidism is Life 
Threatening Affecting Bones, Nerves, Muscles and 
Mental Function and Usually is Accompanied with 

Hypercalcemia 

(Hypercalcemia May Be Due to Cancer) 

The PTH Assay is Heavily Relied Upon for Differential 

Dagnosis 



The Commonly Used intact PTH Assay 
that is not able to distinguish between 1-84 PTH & 

7-84 PTH 
is Only 72% Accurate for 
Predicting Primary Hyperparathyroidism 

But, 

The Specific 1 -84 PTH Assay 
is 

96% Accurate for Predicting Primary Hyperparathyroidism 
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The reliable diagnosis of primary hyperparathyroidism de- 
pends on the measurement of PTH. The PTH assays in wide- 
spread use measure not only the hormone but also hormone 
fragments, thus limiting the clinical utility of the assays. A 
new immunoradiometric assay (IRMA) using an antigenic de- 
terminant at the extreme amino-terminal of the PTH molecule 
detects only full-length PTH (1-84). We compared three PTH 
assays and determined the presence of PTH (1-84) and PTH 
fragments in serum and parathyroid adenomas of patients 
with primary hyperparathyroidism. We studied 56 patients 
with primary hyperparathyroidism. PTH levels were in- 
creased in 63% using the midmolecule RIA; in 73% in the "in- 
tact" IRMA; and in 96% in the PTH (l-84)-IRMA. The PTH 
(l-84)-IRMA correlated with the other assays (midmolecule 
RIA R = +0.736; P < 0.0001; "intactMRMA R = +0.951; P < 
0.0001) and indices of disease activity (serum calcium R = 



+0.511,P < 0.0001; alkaline phosphatase R = +0.489,P = 0.001; 
and radius bone density R = -0.366, P < 0.01). In 21 consec- 
utive patients undergoing parathyroidectomy, 18 had para- 
thyroid adenomas. Intact PTH was higher than PTH (1-84)- 
IRMA in both serum and glandular homogenates from these 
patients. Similar proportions of PTH (1-84) and hormone frag- 
ments were found in both adenomas [66 ± 3% of "intact" PTH- 
reflected PTH (1-84) and sera (73 ± 2% of "intact" PTH re- 
flected PTH (1-84)3. We conclude that the PTH (l-84)-ERMA 
offers improved diagnostic sensitivity in patients with pri- 
mary hyperparathyroidism than other currently available as- 
says. This study also provides evidence that both PTH (1-84) 
and PTH fragments are produced in parathyroid adenomas 
and that peripheral metabolism of hormone and fragment 
does not alter the proportion of bioactive hormone. (J Clin 
Endocrinol Metab 88: 4725-4730, 2003) 



THE DEVELOPMENT OF improved assays for the mea- 
surement of PTH in the circulation has had a significant 
impact on the diagnosis and understanding of parathyroid 
gland dysfunction (1-5). However, efforts in this regard have 
been hampered by the presence of PTH fragments (5-8). PTH 
assays commonly measured these fragments, thus confound- 
ing attempts to determine true levels of bioactive hormone. 

Inactive carboxy-terminal fragments of PTH are gener- 
ated by metabolism of hormone in the circulation, within 
the liver, in the parathyroid gland itself, and conceivably 
in other organs (5, 6, 9-12). These fragments are eliminated 
primarily by the kidney. Early measurements of PTH by 
RIA often used antisera directed against midregion or 
carboxy-terminal epitopes of undefined biological activ- 
ity. These assays measured active PTH as well as the 
carboxy-terminal fragments, posing a particular problem 
in patients with impaired renal function, in whom frag- 
ments typically accumulate. 

The introduction of the immunoradiometric assay (IRMA) 
offered important advantages over the RIA. Assays based on 
antibodies directed against epitopes on both the carboxy- 
and the amino-terminal aspects of the PTH molecule were 
designed to exclude carboxy-terminal fragments from the 
measurements of biologically active hormone. To a certain 
extent, the first-generation IRMA method achieved this goal. 



Abbreviation: IRMA, Immunoradiometric assay. 



However, in 1998, LePage et al (7) demonstrated a large 
non-(l-84) PTH fragment that was not excluded by the "in- 
tact" IRMA for PTH. This large fragment comigrated with 
PTH (7-84) and had substantial cross-reactivity in commer- 
cially available IRMAs. It constituted as much as 50% (20- 
90%) of immunoreactivity by IRMA for PTH in individuals 
with chronic renal failure (13). 

A new IRMA uses affinity-purified polyclonal antibodies 
to the (39-84) and (1-4) amino acid regions of PTH (8, 13). 
Recognition of PTH in this assay requires that the entire PTH 
molecule must be intact, including the extreme end of the 
amino-terminal aspects of the PTH molecule. This assay, 
therefore, does not detect the large the fragment that circu- 
lates in normal patients. An assay specific for PTH (1-84) 
may have clinical utility in uremic patients. Renal failure 
patients clearly have secondary hyperparathyroidism, yet 
the "intact"-IRMA has been shown to considerably overes- 
timate elevations in biologically active hormone concentra- 
tion (7, 14, 15). In primary hyperparathyroidism, a large 
non-(l-84) PTH fragment is detected as well (13). In this 
study, the utility of this new IRMA for PTH (1-84) was 
assessed in a group of patients with primary hyperparathy- 
roidism. Using the data obtained from simultaneous mea- 
surement of PTH in several assays, we investigated the pres- 
ence of PTH (1-84) and PTH fragment in the adenomatous 
glands and in the circulation of patients with primary 
hyperparathyroidism. 
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Primary Data of Dr. S. Silverberg's Study 



Diagnostic Sensitivity 


55% (nr =70-220) 


73.2% (nr = 10-65) 


96.4% (nr = 7-36) 
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= Diagnostic dilemmas 
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One of the Most Serious Complications to Kidney Failure is 

Secondary Hyperparathyroidism 

Which Leads to 
Bone Disease 

Which Leads to 
Disturbances in Mineral Metabolism 

Which Leads to 

Vascular & Soft Tissue Calcification 

Which Leads to the Leading Cause of Death for Dialysis 

Patient 

Myocardial Infarction 
Example: 

If a 20 Year Old Starts Dialysis Today & Asks, 

"What Are My Chances of a Cardiac Event Within the Next 

Year?" 

The Answer is: 



"The Same as an 85 Year Old!" 



The Dilemma: 
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The US government spends over $22 billion 
per year on health care for Dialysis Patients. 

In spite of this expenditure, the following problems occur: 

The number of End Stage Renal Disease (ESRD) patients continues to grow at a higher rate 

than may be attributed to population growth. 

ESRD Patient Population 




1984 



1988 



1992 1996 
Worldwide Patient Population 



2000 



2004 



The US government spends the most amount of money per patient when compared to that 
of other countries. $65,000 per year/per patient represents over 
$22 billion per year of government expenditure. 

The U.S. Costs per ESRD Patient 
for Dialysis Services vs Drugs, Hospitalization, etc. 

$80,000 

| Hospitalization, Drugs, Misc. 
HI Dialysis Treatment 
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Dialysis Treatment based on composite rate 



However, the tragedy is that the mortality rate for ESRD patients in the US is the worst in the world 

(2.5 times higher than in Japan). 



Mortality Rates for ESRD Patients (U.S. Mortality is about 2.5x Japan 

25.0% -i 23.6% 




U.S. Canada Australia France Germany Japan 

Dialysis Mortality Rates in Industrial Nations 

Why should the country which spends the most $ per patient for ESRD treatments and the 
highest amount of spending for research have the highest (worst) mortality when compared 
to the world's other countries? With dramatic increases in the cost of treatment why does the ESRD 
Patient today not live one day longer than the ESRD Patient did 30 years ago? 



There is an 
Epidemic of the 
Mortal Condition 
of Soft Tissue & 
Vascular 
Calcification 
Among End Stage 
Renal Disease 
(ESRD) Patients 



There has been an Increase in Calcification 



Kidney International 

Volume 61 Issue 6 Page 2210 - June 2002 



Calciphylaxis is usually non-ulcerating: Risk 
factors, outcome and therapy 

Adrian Fine and James Zacharias 

Calciphylaxis is usually non-ulcerating: Risk factors, outcome and 
therapy. 

Background.; Calciphylaxis, historically considered rare, seems to be 
increasing in frequency. In our single center, 36 new cases have 
accumulated in seven years. The majority of these cases were non- 
ulcerating, which we believe to be early disease, in contradistinction to 
the vast majority of published cases that presented with ulcers. 

Methods. Prospective data were collected on all patients with 
calciphylaxis. As well, a case control study, with two controls per patient, 
was performed on patients presenting with non-ulcerating plaques. 

Results. The incidence of calciphylaxis in dialysis patients increased! 
with a rate of 4.5/100 patient-years in the past three years. Eighty 
percent of cases presented with non-ulcerating subcutaneous plaques in 
the calves, easily confused with cellulitis. In those patients presenting 
with plaques only, the mortality rate was 33% at six months. Once 
ulceration develops, the mortality rate increased to above 80%. Bone 
scan was positive in 97% of patients. Steroid therapy appeared to be 
beneficial in some patients. Peritoneal dialysis, female sex and diabetes 
were risk factors. In the case control study of patients presenting with 
plaques only, serum phosphate (OR 2.6; 95% C1 1 .05 to 6.45, P- 0.038) 
and Ca P product (OR 1 .46; 95% C1 1 .02 to 20, P = 0.038) predicted 
the disease, as did being on calcium salts + vitamin D (OR 4.05; 95% CI 
1.14 to 14.5, P=0.03). 

Conclusions. Calciphylaxis is no longer rare. It is usually nonulcerating 
and can be diagnosed clinically in all patients. These patients have a 
high mortality, especially once ulceration occurs. Calcium salts plus 
vitamin D, as well as serum Ca P product and high serum P increase 
the chance of the diseases. Therefore, the disease may be preventable. 
Steroids may be of benefit to some patients. 
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There is An 
Epidemic of 
Adynamic 
Bone Disease 

Among ESRD 

Patients 
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Arterial 
Calcification is 
Associated 
Exclusively 

with 

Adynamic 
Bone Disease 
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Potent Vitamin D Analogs are 
used to Treat Between 60% 
-80% of ESRD Patients & The 
Commonly Used Intact PTH 
Assay (that Does Not Distinguish 
1 -84 PTH from 7-84 PTH) 



is Heavily 

Relied Upon for Vitamin D 
Treatment Decisions (Low PTH 

Values Indicate Adynamic 
Bone Disease & Disqualify the 
Patient From Vitamin D 

Therapy) 
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The Mortal 
Side Effect 

of Vitamin 

Dis 

Vascular 
Calcification 



The Commonly Used Intact 
PTH Assay That Does Not 
Distinguish Between 
1 -84 PTH and 7-84 PTH 



Misidentifies 
Adynamic Bone Disease 
Patients with PTH Values 
That are Too High Resulting 
in Overdosing of Vitamin D 
with Accelerated Arterial 
Calcification and Mortality 
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